The temporal relationship between severity of peripheral axonal injury and T lymphocyte trafficking to the neuronal cell bodies of origin in the brain has been unclear. We sought to test the hypothesis that greater neuronal death induced by disparate forms of peripheral nerve injury would result in differential patterns of T cell infiltration and duration at the cell bodies of origin in the brain and that these measures would correlate with the magnitude of neuronal death over time and cumulative neuronal loss. To test this hypothesis, we compared the time course of CD3 + T cell infiltration and neuronal death (assessed by CD11b + perineuronal microglial phagocytic clusters) following axonal crush versus axonal resection injuries, two extreme variations of facial nerve axotomy that result in mild versus severe neuronal loss, respectively, in the facial motor nucleus. We also quantified the number of facial motor neurons present at 49 days post-injury to determine whether differences in the levels of neuronal death between nerve crush and resection correlated with differences in cumulative neuronal loss. Between 1 and 7 days post-injury when levels of neuronal death were minimal, we found that the rate of accumulation and magnitude of the T cell response was similar following nerve crush and resection. Differences in the T cell response were apparent by 14 days post-injury when the level of neuronal death following resection was substantially greater than that seen in crush injury. For nerve resection, the peak of neuronal death at 14 days post-resection was followed by a maximal T cell response one week later at 21 days. Differences in the level of neuronal death between the two injuries across the time course tested reflected differences in cumulative neuronal loss at 49 days post-injury. Altogether, these data suggest that the trafficking of T cells to the injured FMN is dependent upon the severity of peripheral nerve injury and associated neuronal death.
Introduction
The effect of T cells in the central nervous system (CNS) appears to be context-dependent, as their presence has been shown to promote neuronal survival following certain types of injuries or, conversely, contribute to CNS pathology, such as in experimental autoimmune encephalomyelitis (EAE) and infection (Byram et al., 2004; Martino and Hartung, 1999; Nau and Bruck, 2002; Schwartz, 2001; Serpe et al., 1999) . Peripheral transection of the facial nerve in adult mice induces retrograde neuronal cell loss in the facial motor nucleus (FMN) that is accompanied by a site-specific infiltration of T cells across an intact blood-brain-barrier to the injured motor neurons (Moran and Graeber, 2004; Raivich et al., 1998) . Although trafficking of T cells to the injured FMN has been assumed to depend on injury severity, findings from independent studies are conflicting. On the one hand, the presence of T cells has been shown to be associated with substantial neuronal death in some studies, while others have reported significant T cell trafficking following injury despite minimal neuronal death (Galiano et al., 2001; Ha et al., 2007b; Ha et al., 2006; Raivich et al., 2003; Raivich et al., 2002) . Differences in animal models and methodology used in these studies may contribute to the disparate findings. Understanding the significance of T cells in relation to neuronal death may thus be critical to gain further insight regarding the bidirectional effects of T cells in the injured CNS.
Although the time course of T cell accumulation in the FMN following facial nerve transection had been studied (Raivich Journal of Neuroimmunology 199 (2008) 18 -23 www.elsevier.com/locate/jneuroim
